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The impact, friction, shock wave and thermal sensitivity of
DNTF/HATO with various proportions were studied, the
mechanism of reduced sensitivity for DNTF/HATO was dis⁃
cussed by molecular dynamics simulation.

The detonation and safety performance of TKX⁃50 based
PBXs were systematically studied.

Based on the thermal decomposition characteristics, gas prod⁃
ucts and condensed phase changes of HATO and HATO/AP
blends obtained by combination of thermogravimetry⁃mass
spectrometry⁃Fourier transform infrared spectroscopy
(TG⁃MS⁃FTIR), differential scanning calorimetry(DSC) and
Fourier transform infrared spectroscopy (FTIR), the effect of
AP on the thermal decomposition mechanism of HATO was
discussed.
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The modified CL ⁃ 20/DNAN/TNT（65/24.5/10.5） castable
explosive with micro ⁃ nano CL ⁃ 20 particle gradation was
successfully prepared. It has much better superiority of
smooth surface, low defect, good detonation velocity and
mechanical property than that of unmodified one.

A series of related experiments on rheology, energy, safety
and mechanics were conducted to compare the comprehen⁃
sive properties of DNAN and TNT⁃based melt⁃cast explosives.
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Three different TATB/ CL⁃20 composite charge structures were
designed and prepared by 3D printing technology.

Three DAAF ⁃ based PBXs were prepared by water suspen⁃
sion method. The SEM, thermal analysis, XRD and mechani⁃
cal sensitivity were used to compare the thermal decomposi⁃
tion characteristics, impact sensitivity, friction sensitivity
and roasting characteristics of the samples. DAAF/F2311 had
better thermal stability and satisfied the safety requirements
of cook⁃off behavior for insensitive ammunition.

A cetain amount of FOX ⁃ 7 was substituted for HMX in the
HMX ⁃based PBX formulation GO ⁃1 in order to improve its
safety performance. Recrystallized FOX⁃7 particles with
higher crystal quality were obtained. The influence of
FOX⁃7 on the thermal stability, mechanical sensitivity, shock
wave sensitivity and electrostatic spark sensitivity of the
formulation was studied.
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The HMX，TATB and aluminum particles were coated with
thin and robust polydopamine by a simple immersing pro⁃
cess. The mechanical properties of the coated particles
were improved due to the enhanced wettability and active
groups for further interfacial reaction.

In the test, blast wave overpressure gauges measured air
overpressure at different positions and azimuths, velocity
measuring screens measured shell fragment velocity. Be⁃
sides, the high ⁃ speed camera recorded the response of the
shelled charge under the impact of a 12.7 mm bullet.

The effects of liquid ferrocene combustion catalyst EMT and
AP on mechanical sensitivity of of HTPB propellant with high
burning rate were studied by means of DSC⁃TG thermal anal⁃
ysis and mechanical sensitivity test. The effects of coated fine
AP and combustion catalyst GRCJ on the mechanical sensitiv⁃
ity of high burning rate propellant were studied.
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The correlation of molecular structure of double ⁃ core ferro⁃
cene derivatives (DFDs) with mechanical sensitivity of fine
AP and DFD mixture was studied. Combined with calcula⁃
tion chemistry and experiments, the trigger mechanisms of
impact and friction sensitivity of the mixture were different.

The principles and methods for hazard mitigation of muni⁃
tions were summarized on the basis of overviewing related
research progress abroad. Three researching directions to im ⁃
prove safety of munitions are recommended.
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